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Question #: 1 
1D: 55148 Which of the following is NOT a risk factor for the development of sepsis? 
Corect 
Fag Select one: 
Pregnancy X. 


Sickle cell disease * 


Chronic ¥ 
ot Rose Wang (ID:113212) this answer is correct. Chronic pain is not an immunodeficiency 
disorder and thus it has not been associated with the development of sepsis. 


Indwelling catheters * 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To recognize the factors that increase an individual's risk of developing sepsis and ensure that these 
individuals are adequately assessed and monitored if they acquire an infection. 


BACKGROUND: 


Sepsis is highly fatal. It is predicted that 1 in 18 deaths in Canada is due to sepsis, making it the 12th leading 
cause of death. During the period of 2009-2011, sepsis was involved in >50% of the deaths from infectious 
diseases, In addition, sepsis places a large economic burden on the healthcare system with a cost totalling up 
to $325 million annually. 

Sepsis was previously defined as the presence of an infection from a known or suspected bacterial source, 
along with the development of >2 of the following systemic manifestations: 


© Heart rate >90 bpm 
© Temperature >38°C or <36°C 
© Respiratory rate >20 breaths/min 


© White blood cell count >12,000/uL or <4000 uL or >10% bands 


In 2016, an international task force (a group of experts) redefined sepsis as “a life-threatening organ 
dysfunction caused by a dysregulated host response to infection.” This definition excludes the presence of 
the systemic inflammatory response syndrome (SIRS). The task force believed that the inclusion of two SIRS 
criteria did not allow for appropriate discrimination between sepsis and a normal physiological response to 
infection. Furthermore, the definition of severe sepsis was removed because it had an ambiguous description 
that contributed to a lack of standardization in treatment. 


There are several factors that increase an individual's risk of developing sepsis: 


Age: <1 year old or elderly (>65 years old) 


Frailty 


Weak immune systems (i.e chemotherapy regimens, long-term steroids, immunosuppressants, post- 
splenectomy) 


Recent surgery or other invasive procedures within the past 6 weeks 


Breach of skin integrity (ie. cuts, burns, blisters, cellulitis) 


IV drug use 


Indwelling lines or catheters 


Pregnancy, have given birth or had a miscarriage within the past 6 weeks 
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© Pneumonia, intra-abdominal and urinary tract infections 


RATIONALE: 
Correct Answer: 


e Chronic pain - Chronic pain is not an immunodeficiency disorder and thus it has not been associated 
with the development of sepsis. 


Incorrect Answers: 


* Pregnancy - Pregnant women have a weaker immune system and are thus more prone to acquiring 
infections, including sepsis. 


© Sickle cell disease - Immunodeficiency states increase the patient's risk for developing sepsis as the 
immune system is compromised. 


© Indwelling catheters - This is an easily accessible source of infection, especially urinary tract 
infections, which may progress to sepsis if untreated. 


TAKEAWAY/KEY POINTS: 


It is important to assess for the presence of these risk factors and adequately monitor these patients if they 
develop infections. Early recognition of sepsis increases the possibility of timely treatment and reduces the 
risk of morbidity and mortality. 


REFERENCE: 


[1] NICE Guideline Committee. Suspicion of sepsis and identifying people at increased risk. PubMed. 
https://www.ncbi.nlm.nih.gov/d00ks/NBK385348/. 

[2] Understanding sepsis. The Canadian Sepsis Foundation 
https://canadiansepsisfoundation.ca/resources/understanding html. 

[3] Plevin R, Callcut R. Update in sepsis guidelines: What is really new?. Trauma Surg Acute Care Open. 
2017:0:1-6. doi:10.1136/tsaco-2017-000088. 


The correct answer is: Chronic pain 


Question #: 2 


D: 55145 Which of the following considerations is NOT listed under the management plan for patients affected with 
sepsis or septic shock? 


Incorrect 


Select one: 


Deep venous thrombosis prophylaxis should be administered to all patients unless contraindicated % 
IV corticosteroids should be administered to all patients early on to halt the inflammatory cascade ¥ 


Crystalloids are the preferred IV fluid therapy * 


In the absence of tissue x ne 

hypoperfusion, red blood cell Rose Wang (ID: 113212) this answer is incorrect. Once tissue 
transfusion should occur if Hb hypoperfusion has been resolved, red blood cell transfusion 
<70 g/dL should occur if Hb <7.0 g/dL to ensure adequate tissue 


oxygenation. 


| Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To learn about the key management strategies when treating patients with sepsis and septic shock in order 
to improve their clinical status. 


BACKGROUND: 


Improvement in survival relies on the early recognition and appropriate management of sepsis and septic 
shock. The following interventions should be considered in patients with sepsis or septic shock to reduce 
their risk of morbidity and mortality: 


© Crystalloids remain the first-line option for intravenous fluid therapy. If high volumes of crystalloid are 
warranted, then albumin should also be added. Use of hydroxyethyl starches is no longer 
recommended due to concerns about causing kidney injury. Fluid management should be carefully 
monitored to prevent complications such as pulmonary edema and volume overload. 


The role of corticosteroids is limited to patients with septic shock if vasopressors and fluid 
resuscitation fail to achieve hemodynamic stability (i.e. mean arterial pressure 265mmHg, CVP 8-12 
mmHg). Intravenous hydrocortisone is the only agent that has been studied. 


Red blood cell transfusion should be administered only if the hemoglobin level is <7 g/dL and the 
patient is not affected with myocardial ischemia, hypoxemia, acute hemorrhage or ischemic heart 
disease -> target hemoglobin level 7-9 g/dL. 


e Fresh-frozen plasma should be provided to patients with coaaulation abnormalities and underaoina 


Question #: 3 


1D:55151 
Corect 


Hag 


Send Feedback 


active bleeding. 


Platelet transfusion should be administered if platelets <10,000/mm? in the absence of bleeding or 
<20,000/mm3 if there is a high risk of bleeding -> target platelet level >50,000/mm3. 


* Regimens for deep venous thrombosis prophylaxis (e.g. low molecular weight heparins) should be 
administered to all patients affected with sepsis or septic shock. Mechanical prophylaxis (e.g. 
compression stockings) should be used in patients with contraindications to pharmacological 
prophylaxis. 


© Stress ulcer prophylaxis with histamine H-receptor antagonists or proton pump inhibitors should be 


used only in patients with sepsis or septic shock and are predisposed to upper gastrointestinal 
bleeding. 


RATIONALE: 
Correct Answer: 
© IV corticosteroids should be administered to all patients early on to halt the inflammatory 


cascade - They are only recommended in septic shock if vasopressors and fluid supplementation fail 
to achieve hemodynamic parameters. 


Incorrect Answers: 


* Deep venous thrombosis prophylaxis should be administered to all patients unless 
contraindicated - Persistent immobility is a risk factor for DVT, thus pharmacological prophylactic 
protocols should be administered to all patients. 


Crystalloids are the preferred IV fluid therapy - Crystalloids are the treatment of choice for organ 
and tissue perfusion. 


In the absence of tissue hypoperfusion, red blood cell transfusion should occur if Hb <7.0 g/dL - 
Once tissue hypoperfusion has been resolved, red blood cell transfusion should occur if Hb <7.0 g/dL 
to ensure adequate tissue oxygenation. 


TAKEAWAY/KEY POINTS: 


Fulfilment of the aforementioned interventions, through the use of standardized hospital order sets, has 
demonstrated lower mortality rates and improved clinical outcomes. It is important to recognize that the use 
of IV corticosteroids is reserved for patients with septic shock when vasopressors and fluid resuscitation have 
failed to achieve hemodynamic stability. 


REFERENCE: 


[1] Gauer RL. Early recognition and management of sepsis in adults: The first six hours. Am Fam Physician. 
2013;88(1):44-53. https://wwwaafp.org/afp/2013/0701/p44.htm. 


[2] Evans, L et.al. Surviving Sepsis Campaign: International Guidelines for Management of Sepsis and Septic 
Shock 2021. Critical Care Medicine. 2021; 49(11):1063-1143. 


[B] Plevin R, Callcut R. Update in sepsis guidelines: What is really new?. Trauma Surg Acute Care Open. 
2017;0:1-6. doi:10.1136/tsaco-2017-000088. 


The correct answer is: IV corticosteroids should be administered to all patients early on to halt the 
inflammatory cascade 


Which of the following statements is INCORRECT regarding the use of vasopressors in the treatment of 
septic shock and achieving target mean arterial pressure (MAP)? 


Select one: 
Dopamine causes a lower rate v 7 
i das NE Rose Wang (ID:113212) this answer is correct, Dopamine is 
rA oe OTi associated with a higher risk of arrhythmias thus it is ideal in 


patients with absolute bradycardia. 


Phenylephrine is an appropriate agent for patients with serious arrhythmias 3 
Phenylephrine is recognized as salvage therapy due to its lower effectiveness in raising the MAP X 


Norepinephrine has been associated with survival benefits and a favourable hemodynamic profile % 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To learn about the first-line vasopressor that is used in the treatment of arterial hypotension induced by 
septic shock to maintain target MAP. 


BACKGROUND: 


Septic shock still exists as part of the sepsis definition as a subcategory. Septic shock was previously defined 
as ‘sepsis-induced hypotension that persists despite adequate fluid resuscitation.” The following criteria had 


Question #: 4 


10: 55147 


Corect 


to be met secondary to an infection: 


* Hypotension: Systolic blood pressure (SBP) <90 mmHg, mean arterial pressure (MAP) <70 mmHg or 
SBP decrease >40 mmHg OR 


* Elevated lactate (>1 mmol/L) OR 


* Oliguria (urine output <0.5 ml/kg/hr x 2hrs despite fluid resuscitation) 


In the 2016 guidelines, the task force was edited to “sepsis with persistent hypotension requiring 
vasopressors to maintain MAP >65 mmHg and having a serum lactate >2 mmol/L despite adequate fluid 
resuscitation. Lactate is usually cleared by the liver, however, elevated lactate levels in the serum is indicative 
of tissue hypoperfusion. Vasopressors are intravenous agents that increase the blood pressure by inducing 
constriction of the blood vessels. 


Norepinephrine is the first-line vasopressor in the treatment of hypotension induced by septic shock due to 
its survival benefits (reduced mortality rate) and favourable hemodynamic profile (reduced lactate levels and 
increased central venous pressure and urine output) compared to the other vasopressors. Furthermore, it is 
associated with a reduced risk of cardiac arrhythmias compared to dopamine. Dopamine is a reasonable 
alternative in patients with bradycardia and a low-risk of tachyarrhythmias. Epinephrine is an appropriate 
add-on agent to norepinephrine when an additional drug is needed to achieve adequate blood pressure. 
Low-dose vasopressin should be reserved as add-on therapy when other agents fail to achieve adequate 
MAP. Phenylephrine is no longer recommended due to its low potency to counteract sepsis-induced arterial 
hypotension. It is considered salvage therapy in cases where the patient is experiencing serious arrhythmias 
or the blood pressure is persistently low despite the combination of a vasopressor and low-dose vasopressin. 


RATIONALE: 
Correct Answer: 


+ Dopamine causes a lower rate of cardiac arrhythmias compared to norepinephrine - Dopamine is 
associated with a higher risk of arrhythmias thus it is ideal in patients with absolute bradycardia. 


Incorrect Answers: 


+ Phenylephrine is an appropriate agent for patients with serious arrhythmias - Phenylephrine is 
considered a last resort, however, it is suitable in patients with serious arrhythmias. 


Phenylephrine is recognized as salvage therapy due to its lower effectiveness in raising the MAP 
- Phenylephrine is no longer recommended for septic shock due to its low potency to achieve 
adequate MAP. 


Norepinephrine has been associated with survival benefits and a favourable hemodynamic 
profile - Norepinephrine is recognized as first-line therapy due to its reduced mortality rate and 
reduced lactate levels. 


TAKEAWAY/KEY POINTS: 


Vasopressors are required to reverse the hypotension induced by sepsis and reduce the risk of mortality. 
Norepinephrine is the preferred agent compared to the other vasopressors due to its reduced mortality rate 
and improved hemodynamic profile. 


REFERENCE: 


[1] Morelli A, Ertmer C, Rehberg S, et al. Phenylephrine versus norepinephrine for initial hemodynamic 
support of patients with septic shock: a randomized, controlled trial. Crit Care. 2008;12(6)R143. 
doi:10.1186/cc7121. 


[2] Andersen LW, Mackenhauer J, Roberts JC, et al. Etiology and therapeutic approach to elevated lactate. 
Mayo Clin Proc. 2013:88(10):1127-1140. doi:10.1016/j.mayocp.2013.06.012. 


[B] Avni T, Lador A, Lev S, et al. Vasopressors for the treatment of septic shock: Systematic Review and Meta- 
Analysis. 2015;10(8):e0129305. doi:10.1371/journal,pone.0129305. 


[4] International guidelines forthe management of severe sepsis and septic shock. Surviving Sepsis 
Campaign. http:/www.survivingsepsis.org/sitecollectiondocuments/implement-pocketguide.pdf. 


[5] Plevin R, Callcut R. Update in sepsis guidelines: What is really new?. Trauma Surg Acute Care Open. 
2017,0:1-6. doi:10.1136/tsaco-2017-000088. 


The correct answer is: Dopamine causes a lower rate of cardiac arrhythmias compared to norepinephrine 


The pathophysiology of sepsis involves all of the following elements EXCEPT: 


Select one: 
Recruitment of phagocytes % 
Microvascular thrombosis % 
Intravascular volume depletion * 
D d v 
botte Rose Wang (ID:113212) this answer is correct. Tissue hypoperfusion leads to the 


level increased production of lactic acid as a byproduct of energy generation during 
hypoxic states. 


Question #: 5 


1D: 55150 


Incorrect 


pereen 
Marks for this submission: 1.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To understand the pathophysiological mechanisms involved in the development of sepsis and recognize the 
urgency of management interventions depending on the presenting signs/symptoms. 


BACKGROUND: 


When the immune system fights infection, the infected site turns red, swells and becomes warm to the touch. 
As such, inflammation is the normal physiological response, which usually resolves with time after treatment 
is initiated and the end result is tissue repair and healing. However, sepsis is the body's abnormal response 
that occurs with prolonged inflammation and increased production of inflammatory mediators (e.g. 
cytokines), and without timely treatment, tissue damage and organ failure can occur. The inflammatory 
response becomes widespread and cellular injury is the result, which may involve tissue ischemia, a change in 
the rate of apoptosis, endothelial injury and microvascular thrombosis. 


The following step-by-step process explains how sepsis occurs: 


When the body encounters a noxious stimulus, neutrophils are recruited to ingest the infected 
material -> vasodilation and inflammation occur 


Normal coagulation processes are interrupted -> fibrin and platelet plugs to prevent the migration of 
bacteria into the systemic circulation 


The invading pathogen stimulates the release of cytokines -> inflammatory cascade 


Fluid leaks from blood vessels into the interstitial tissue -> reduced intravascular volume -> 
hemodynamic instability 


Tissue hypoperfusion causes cellular hypoxia and lactic acidosis (byproduct of energy generation 
during anaerobic states) -> organ dysfunction (sepsis) 


Continued cellular hypoxia triggers the production of nitric oxide -> systemic hypotension (septic 
shock) 


RATIONALE: 
Correct Answer: 


* Decreased blood lactate levels - Tissue hypoperfusion leads to the increased production of lactic 
acid as a byproduct of energy generation during hypoxic states. 


Incorrect Answers: 


* Recruitment of phagocytes - Phagocytes are recruited to ingest the pathogen and surrounding 
infected material, which leads to vasodilation and swelling. 


e Microvascular thrombosis - Microvascular thrombosis occurs as a result of the persistent 
inflammation to prevent bacterial migration into the systemic circulation. 


e Intravascular volume depletion - Fluid leakage from blood vessels into the interstitial tissue leads to 
reduced intravascular volume and hemodynamic instability. 


TAKEAWAY/KEY POINTS: 


Learning the pathophysiology of sepsis is important to understand the underlying mechanisms that give rise 
to the patient's symptoms and determine the clinical biomarkers (e.g, blood lactate, C-reactive protein, 
coagulation studies, complete blood cell count) that are associated with the development of sepsis, thus 
facilitating diagnosis. 


REFERENCE: 


[1] Dixon B. The role of microvascular thrombosis in sepsis. Anaesth Intensive Care. 2004;32(5):619-29. doi: 
10.1177/0310057X0403200502. 


[2] Lewis JL. Lactic acidosis. Merck Manuals. https://www.merckmanuals.com/en-ca/professional/endocrine- 
and-metabolic-disorders/acid-base-regulation-and-disorders/lactic-acidosis. 


[B] Gauer RL. Early recognition and management of sepsis in adults: The first six hours. Am Fam Physician. 


2013;88(1):44-53. https://www.aafp.org/afp/2013/0701/p44.html. 


[4] Hamilton R. The pathophysiology of sepsis. Otterbein University - Digital Commons. 
https://digitalcommons.otterbein.edu/cgi/viewcontent.cgi?article=1 11 58context=stu_msn. 


[5] Maggio PM. Sepsis and septic shock. Merck Manuals. https//www.merckmanuals.com/en- 
ca/professional/critical-care-medicine/sepsis-and-septic-shock/sepsis-and-septic-shock. 


[6] Taeb AM, Hooper MH, Marik PE, Sepsis: Current definition, pathophysiology, diagnosis, and management. 
Nutr Clin Pract. 2017:32(3):296-308. doi: 10.1177/088453361 7695243. 


[7] Shanawani H, Chen C. What is sepsis?. Am J Respir Crit Care Med, 2017;196(1):21-22. 
https://www.thoracic.org/patients/patient-resources/resources/sepsis.pdf. 


The correct answer is: Decreased blood lactate levels 


Which of the following statements is INCORRECT about the use of antibiotics in the treatment of sepsis and 
septic shock? 


Question #: 6 


1D: 55140 


Corect 


Select one: 


The average duration of antimicrobial therapy is 7-10 days ® 


Broad-spectrum x 
antibiotics should be Rose Wang (ID:113212) this answer is incorrect. The use of broad- 
LEA spectrum antibiotics has been associated with lower in-hospital mortality 


and enhanced clinical response. 


The choice of empiric antibiotic should depend on recent antibiotic use % 


Weekly clinical assessments should be performed to determine if treatment can be narrowed Y 


Marks for this submission: 0.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To recognize the importance of early, broad-spectrum antimicrobial therapy in improving the clinical status 
of patients and reducing in-hospital mortality. 


BACKGROUND: 


Early antibiotic treatment has been linked to improved clinical outcomes and should be administered within 
one hour of suspected sepsis. The guidelines recommend the empiric use of broad-spectrum antibiotics via 
the intravenous route that would cover the likely pathogens and penetrate in adequate concentrations into 
the infected site. Empiric coverage should take into consideration the source of infection, recent antibiotic 
use and local resistance pattems. The administration of broad-spectrum agents has been associated with 
lower in-hospital mortality and enhanced clinical response. Treatment should be narrowed once the results of 
antimicrobial susceptibility testing have been released or the patient has demonstrated clinical improvement. 
The duration of antimicrobial therapy should be approximately 7-10 days for sepsis and septic shock with no 
more than 3-5 days of empiric combination therapy. However, some patients may require a prolonged 
course if they respond slowly to treatment. do not have source control, are infected with Staphylococcus 
aureus or are immunosuppressed. Shorter antibiotic courses are recommended in patients whose sepsis is 
resolving rapidly. Thus, daily clinical assessments should be carried out to determine the potential for de- 
escalation of antimicrobial treatment. 


RATIONALE: 
Correct Answer: 
* Weekly clinical assessments should be performed to determine if treatment can be narrowed - 


Clinical assessments should be carried out on a daily basis to determine the potential for de-escalation 
and reduce the risk of resistance. 


Incorrect Answers: 


The average duration of antimicrobial therapy is 7-10 days - This is the usual duration depending 
on the clinical severity, to ensure adequate source control and symptom resolution. 


Broad-spectrum antibiotics should be administered - The use of broad-spectrum antibiotics has 
been associated with lower in-hospital mortality and enhanced clinical response. 


The choice of empiric antibiotic should depend on recent antibiotic use - These factors should be 
considered to ensure adequate penetration into the infected site and increase treatment efficacy. 


TAKEAWAY/KEY POINTS: 


The empiric use of broad-spectrum antimicrobial therapy has been associated with improved clinical 
outcomes, especially when administered early enough in the course of the infection. Treatment should be de- 
escalated when the patient has demonstrated clinical improvement or once the susceptibilities have been 
ascertained. 


REFERENCE: 


[1] Gauer RL. Early recognition and management of sepsis in adults: The first six hours. Am Fam Physician. 
2013;88(1):44-53, https://www.aafp.org/afp/2013/0701/p44.html. 

[2] Wells DL, Fish J. Appropriate timing and dosing of antibiotics in sepsis. Surviving Sepsis Campaign. 
http://www.survivingsepsis.org/SiteCollectionDocuments/Webcast-Slides-Wells-Fish-Sepsis-Antibiotics.ppt. 
[3] International guidelines for the management of severe sepsis and septic shock. Surviving Sepsis 
Campaign. http://www.survivingsepsis.org/sitecollectiondocuments/implement-pocketguide.pdf. 

[4] Plevin R, Calicut R. Update in sepsis guidelines: What is really new?. Trauma Surg Acute Care Open. 
2017.0:1-6. doi:10.1136/tsaco-2017-000088. 


The correct answer is: Weekly clinical assessments should be performed to determine if treatment can be 
narrowed 


What is the current definition of sepsis? Note: SIRS stands for the systemic inflammatory response syndrome. 


Select one: 


Infection from a well-defined bacterial source + >2 systemic manifestations (SIRS criteria) % 


Intection from a well-detined or probable bacterial source + >2 systemic manitestations (SIRS x 
criteria) 


Life-threatening organ 
dysfunction as a result of an 
abnormal host response to 
infection 


Rose Wang (ID:113212) this answer is correct, This is the 
revised 2016 definition which is more specific and excludes the 
presence of systemic manifestations (SIRS criteria). 


The presence of bacteria in the blood % 


Marks for this submission: 1.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To review the revised definition of sepsis and emphasize the importance of early diagnosis and treatment 
due to the high risk of mortality. 


BACKGROUND: 


Sepsis is highly fatal. It is predicted that 1 in 18 deaths in Canada is due to sepsis, making it the 12" leading 
cause of death. During the period of 2009-2011, sepsis was involved in >50% of the deaths from infectious 
diseases. In addition, sepsis places a large economic burden on the healthcare system with a cost totalling up 
to $325 million annually. 


Sepsis was previously defined as the presence of an infection from a known or suspected bacterial source, 
along with the development of >2 of the following systemic manifestations: 


e Heart rate >90 bom 

e Temperature >38°C or <36°C 

e Respiratory rate >20 breaths/min 

e White blood cell count > 12,000/uL or <4,000 uL or >10% bands 
In 2016, an international task force (a group of experts) redefined sepsis as ‘a life-threatening organ 
dysfunction caused by a dysregulated host response to infection.” This definition excludes the presence of 
the systemic inflammatory response syndrome (SIRS). The task force believed that the inclusion of two SIRS 
criteria did not allow for appropriate discrimination between sepsis and a normal physiological response to 


infection. Furthermore, the definition of severe sepsis was removed because it had an ambiguous description 
that contributed to a lack of standardization in treatment. 


Septic shock still exists as part of the sepsis definition as a subcategory. Septic shock was previously defined 
as ‘sepsis-induced hypotension that persists despite adequate fluid resuscitation.” The following criteria had 
to be met secondary to an infection: 


* Hypotension: Systolic blood pressure (SBP) <90 mmHg, mean arterial pressure (MAP) <70 mmHg or 
SBP decrease >40 mmHg OR 


* Elevated lactate (>1 mmol/L) OR 


e Oliguria (urine output <0.5 mL/kg/hr x 2hrs despite fluid resuscitation) 


In the 2016 guidelines, the task force was edited to “sepsis with persistent hypotension requiring 
vasopressors to maintain MAP >65 mmHg and having a serum lactate >2mmol/L despite adequate fluid 
resuscitation. 


RATIONALE: 
Correct Answer: 
* Life-threatening organ dysfunction as a result of an abnormal host response to infection - This is 
the revised 2016 definition which is more specific and excludes the presence of systemic 
manifestations (SIRS criteria). 


Incorrect Answers: 


* Infection from a well-defined bacterial source + 22 systemic manifestations (SIRS crit 
is the old definition of sepsis, however, it was not specific and thus revised to the 2016 definition of 
organ dysfunction. 


Infection from a well-defined or probable bacterial source + 22 systemic manifestations (SIRS 
criteria) - This is the old definition of sepsis, however, it was not specific and thus revised to the 2016 
definition of organ dysfunction. 


The presence of bacteria in the blood - The presence of bacteria in the blood is bacteremia, 
however, without the presence of organ damage, it cannot be called sepsis. 


TAKEAWAY/KEY POINTS: 


Sepsis has been redefined as the presence of organ dysfunction resulting from an abnormal host response to 
an infection. Thus, it needs to be recognized and managed early to prevent worsening of clinical function as 
well as mortality. 


REFERENCE: 


[1] Understanding sepsis. The Canadian Sepsis Foundation. 
https://canadiansepsisfoundation.ca/resources/understanding.html. 


[2] Plevin R, Callcut R. Update in sepsis guidelines: What is really new?. Trauma Surg Acute Care Open. 
2017;0:1-6. doi:10.1136/tsaco-2017-000088. 


The correct answer is: Life-threatening organ dysfunction as a result of an abnormal host response to 


infection 
Question #: 7 
wene THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Incorrect 
Fag 


Fag question MA, a 66 year old female patient, was admitted to the emergency department, complaining of chest 

(Sena Feecbace discomfort, nausea and shortness of breath. After conducting the necessary diagnostic and laboratory 
tests, MA was diagnosed with a non-ST-elevation myocardial infarction for which she was 

immediately administered medical therapy. Unfortunately, during her recovery at the hospital, she 

contracted a urinary tract infection that eventually led to sepsis. MA has no medication aller 

however, she was prescribed a 7-day course of levofloxacin 500 mg once daily for community- 

acquired pneumonia 3 months ago. Today, you read her chart and notice: 


© Temperature: 38.5°C 
* Heart rate: 123 beats/minute 

Respiratory rate: 27 breaths/minute 

Blood pressure: 82/50 mmHg (responding to vasopressors and fluid resuscitation) 
Lethargic, nauseous and weak 

C/o dysuri 

Urinalysis shows cloudy urine with 50-100 leukocytes 
Orders were sent for urine culture and blood culture x2 


Chemistry & hematology (relevant parameters): 


* SCr 125 pmol/L (baseline 80 pmol/L), CrCL 43 mL/min 
* WBC 15,000 cells/mm? 
+ Neutrophils 11,000 cells/mm? 


Medical history: 


jabetes 
* Urinary incontinence 
+ Hypertension 

+ Hyperlipidemia 


MA was non-adherent to medications. MA is currently being administered IV NS, norepinephrine IV, 
acetaminophen PR as needed for the fever, dimenhydrinate IV as needed for nausea and insulin 
therapy. 


Which of the following bacterial pathogens does NOT need to be considered for empiric coverage? 


Select one: 


Escherichia% 


wë Rose Wang (ID:113212) this answer is incorrect. This is one of the most common 


pathogens implicated in urogenital tract infections and urosepsis. 


Streptococcus viridans ¥ 
Klebsiella pneumoniae % 


Proteus mirabilis % 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To recognize the bacterial pathogens that are commonly implicated in the development of urosepsis to be 
able to determine the appropriate antibiotics to combat these infections. 


BACKGROUND: 


25% of all sepsis cases originate in the urogenital tract. Urosepsis is defined as sepsis (organ dysfunction) 
resulting from urogenital tract infections. Though sepsis is more common in males than females, it has been 
found that urosepsis is more common in females than males, The risk of urosepsis is also higher in patients 
who meet the following criteria: 


* Elderly patients (>65 years old) 


Structural (e.g. vesicoureteral reflux) or functional abnormality (e.g. impaired voiding mechanisms, 
benign prostatic hyperplasia) 


Immunodeficient or metabolic disorders: Diabetes, congestive heart failure, cirrhosis, cancer, sickle cell 
disease, AIDS, lupus) 


Weak immune systems (i.e. chemotherapy regimens, long-term steroids, anti-rejection 
drugs/immunosuppressants) 


Indwelling catheter, ureteric stent or nephrostomy tube 


Recently underwent a urological procedure 


Question #: 8 


1D: 55143 


Send Feedback 


e Recent exposure to broad-spectrum antimicrobials 


e Pregnancy 


Gram-negative bacilli are the bacterial pathogens that are most commonly implicated in the development of 
urosepsis. These include Escherichia coli, Proteus mirabilis, Enterobacter, Klebsiella pneumoniae and 
Pseudomonas aeruginosa (more commonly reported in nosocomially-acquired urosepsis and catheterized 
patients). Gram-positive organisms are rarely the causative agents. Urosepsis is typically monomicrobial, 
however, polymicrobial bacteriuria has been frequently observed in elderly patients and patients with chronic 
urological instruments. 


MA is most likely presenting with urosepsis as observed through the definitive source of infection (urinary 
tract), clinical presentation and kidney-related dysfunction, However, blood and urine cultures, as well as CT 
scans, are mandatory to validate the diagnosis. 


Since urosepsis is a severe, systemic infection that is associated with a high risk of mortality, broad-spectrum 
antimicrobial therapy (effective against both Gram-positive and Gram-negative organisms) should be 
initiated promptly. Antibiotics should be administered intravenously with dose or dosing interval adjustments 
as required for renal or hepatic impairment. The choice of empiric antimicrobial therapy should take into 
consideration the most likely causative organisms, patient's allergy profile, local resistance patterns and 
recent antibiotic use. In community-acquired urosepsis, a third-generation cephalosporin (i.e. ceftriaxone, 
cefotaxime), piperacillin-tazobactam or a fluoroquinolone with a higher likelihood of achieving urinary 
concentrations (ie. ciprofloxacin, levofloxacin) has been found to be effective. For hospital-acquired 
urosepsis, especially following urological procedures, a third-generation cephalosporin, piperacillin- 
tazobactam + aminoglycoside, or a carbapenem may be initiated. The choice of antibiotic should be 
reassessed (potential for treatment de-escalation) once antimicrobial susceptibility results become available, 
within 2-3 days. Treatment failure is defined as the absence of clinical improvement by 48-72 hours. 


Urosepsis is a fatal complication of UTIs that is characterized by increased mortality. Early recognition of 
symptoms and administration of goal-directed therapy (i.e, hemodynamic support, antimicrobial therapy) is 
crucial to improve clinical outcomes and prevent further morbidity. 


RATIONALE: 
Correct Answer: 


© Streptococcus viridans - Gram-positive organisms (e.g. Streptococci) are less likely to be involved in 
urogenital tract infections and urosepsis. 


Incorrect Answers: 


Escherichia coli - This is one of the most common pathogens implicated in urogenital tract infections 
and urosepsis. 


Klebsiella pneumoniae - Other Enterobacteriaceae (e.g. Klebsiella, Proteus) are also commonly 
implicated in urogenital tract infections and urosepsis. 


Proteus mirabilis - Other Enterobacteriaceae (eg. Klebsiella, Proteus) are also commonly implicated 
in urogenital tract infections and urosepsis. 


TAKEAWAY/KEY POINTS: 


The most common causative agents of urosepsis are Enterobacteriaceae (mostly E. coli) while Gram-positive 
organisms have been less frequently implicated. Thus, it is important to select empiric antibiotics that would 
cover for Gram-negative organisms to ensure treatment efficacy. 


REFERENCE: 


[1] Kalra OP, Raizada A. Approach to a patient with urosepsis. / Glob Infect Dis. 2009;1(1):57. 
doi:10.4103/0974-777X.52984. 

[2] Wagenlehner FM, Lichtenstern C, Rolfes C, et al. Diagnosis and management for urosepsis. Int J Urol. 
2013;20:963-970. doi:10.111 1/ju.12200. 

[B] Fujishima S. Organ dysfunction as a new standard for defining sepsis. Inflammation and Regeneration. 
2016;36:24. doi:10.1186/s41232-016-0029-y. 


The correct answer is: Streptococcus viridans 


Which of the following is NOT a risk factor for the development of urosepsis? 


Select one: 
Age * 
Diabetes % 
Recent v 


Mt Rose Wang (ID:113212) this answer is correct. Heart disease is not an immunodeficiency 
disorder (as opposed to CHE) and thus it has not been associated with sepsis. 


Urinary incontinence * 


Marks for this submission: 1.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To recognize the patient-specific factors that increase the risk of developing urosepsis after being infected 
with a urogenital tract infection. 


BACKGROUND: 


25% of all sepsis cases originate in the urogenital tract. Urosepsis is defined as sepsis (organ dysfunction) 
resulting from urogenital tract infections. Though sepsis is more common in males than females, it has been 
found that urosepsis is more common in females than males, The risk of urosepsis is also higher in patients 
who meet the following criteria: 


Elderly patients (>65 years old) 


Structural (eg. vesicoureteral reflux) or functional abnormality (e.g. impaired voiding mechanisms, 
benign prostatic hyperplasia) 


Immunodeficient or metabolic disorders: Diabetes, congestive heart failure, cirrhosis, cancer, sickle cell 
disease, AIDS, lupus) 


Weak immune systems (i.e. chemotherapy regimens, long-term steroids, anti-rejection 
drugs/immunosuppressants) 


Indwelling catheter, ureteric stent or nephrostomy tube 


Recently underwent a urological procedure 


Recent exposure to broad-spectrum antimicrobials 


Pregnancy 


Gram-negative bacilli are the bacterial pathogens that are most commonly implicated in the development of 
urosepsis. These include Escherichia coli, Proteus mirabilis, Enterobacter, Klebsiella 

pneumoniae and Pseudomonas aeruginosa (more commonly reported in nosocomially-acquired urosepsis 
and catheterized patients). Gram-positive organisms are rarely the causative agents. Urosepsis is typically 
monomicrobial, however polymicrobial bacteriuria has been frequently observed in elderly patients and 
patients with chronic urological instruments. 


MA is most likely presenting with urosepsis as observed through the definitive source of infection (urinary 
tract), clinical presentation and kidney-related dysfunction, However, blood and urine cultures, as well as CT 
scans, are mandatory to validate the diagnosis. 


Since urosepsis is a severe, systemic infection that is associated with a high risk of mortality, broad-spectrum 
antimicrobial therapy (effective against both Gram-positive and Gram-negative organisms) should be 
initiated promptly. Antibiotics should be administered intravenously with dose or dosing interval adjustments 
as required for renal or hepatic impairment. The choice of empiric antimicrobial therapy should take into 
consideration the most likely causative organisms, patient's allergy profile, local resistance patterns and 
recent antibiotic use. In community-acquired urosepsis, a third-generation cephalosporin (i.e. ceftriaxone, 
cefotaxime), piperacillin-tazobactam or a fluoroquinolone with a higher likelihood of achieving urinary 
concentrations (ie. ciprofloxacin, levofloxacin) has been found to be effective. For hospital-acquired 
urosepsis, especially following urological procedures, a third-generation cephalosporin, piperacillin- 
tazobactam + aminoglycoside, or a carbapenem may be initiated. The choice of antibiotic should be 
reassessed (potential for treatment de-escalation) once antimicrobial susceptibility results become available, 
within 2-3 days. Treatment failure is defined as the absence of clinical improvement by 48-72 hours. 


Urosepsis is a fatal complication of UTIs that is characterized by increased mortality. Early recognition of 
symptoms and administration of goal-directed therapy (ie. hemodynamic support, antimicrobial therapy) is 
crucial to improve clinical outcomes and prevent further morbidity. 


RATIONALE: 
Correct Answer: 


* Recent MI - Heart disease is not an immunodeficiency disorder (as opposed to CHF) and thus it has 
not been associated with sepsis. 


Incorrect Answers: 


* Age - Advanced age has been associated with the development of urosepsis due to the 
downregulation of the immune system. 


Diabetes - Immunodeficiency states (e.g. diabetes) increase the patient's risk for developing sepsis as 
the immune system is compromised. 


Urinary incontinence - This increases the patient's risk of developing urosepsis due to the impeding 
urine flow and facilitated entry of pathogens. 


TAKEAWAY/KEY POINTS: 


It is important to assess for the presence of these risk factors (especially catheterization) and adequately 
monitor these patients if they develop urinary tract infections. Early recognition of sepsis increases the 
possibility of timely treatment and reduces the risk of morbidity and mortality. 


REFERENCE: 


[1] Kalra OP, Raizada A. Approach to a patient with urosepsis. J Glob Infect Dis. 2009;1(1):57. 
doi:10.4103/0974-777X.52984. 

[2] Wagenlehner FM, Lichtenstern C, Rolfes C, et al. Diagnosis and management for urosepsis. Int J Urol. 
2013;20:963-970. doi:10.111 1/ju.12200. 

[B] Fujishima S. Organ dysfunction as a new standard for defining sepsis. Inflammation and Regeneration. 
2016:36:24. doi:10.1186/s41232-016-0029-y. 


The correct answer is: Recent MI 


Question #: 9 


1D: 55144 
Incorrect 


Y Fag question 


What is the most appropriate choice of empiric antibiotic therapy for MA? 


Select one: 
Ciprofloxacin 400mg IV q12h * 
Cefazolin 1g IV q12h *% 
Ertapenem 1g q24h¥ 


Piperacillin- x 

Soe E M IT Rose Wang (ID:113212) this answer is incorrect. Since the patient is 
ET elderly and experiencing an acute decline in kidney function, gentamicin 
2mg/kg q12h should not be prescribed to avoid the risk of nephrotoxicity. 


| Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To learn about the appropriate antimicrobial management of urosepsis and apply the principles of 
antimicrobial stewardship to reduce the risk of bacterial resistance and increase treatment efficacy. 


BACKGROUND: 


25% of all sepsis cases originate in the urogenital tract. Urosepsis is defined as sepsis (organ dysfunction) 
resulting from urogenital tract infections. Though sepsis is more common in males than females, it has been 
found that urosepsis is more common in females than males. The risk of urosepsis is also higher in patients 
who meet the following criteria: 


Elderly patients (>65 years old) 


Structural (e.g. vesicoureteral reflux) or functional abnormality (e.g. impaired voiding mechanisms, 
benign prostatic hyperplasia) 


Immunodeficient or metabolic disorders: Diabetes, congestive heart failure, cirrhosis, cancer, sickle cell 
disease, AIDS, lupus) 


Weak immune systems (i.e. chemotherapy regimens, long-term steroids, anti-rejection 
drugs/immunosuppressants) 


Indwelling catheter, ureteric stent or nephrostomy tube 


Recently underwent a urological procedure 


Recent exposure to broad-spectrum antimicrobials 


Pregnancy 


Gram-negative bacilli are the bacterial pathogens that are most commonly implicated in the development of 
urasepsis. These include Escherichia coli, Proteus mirabilis, Enterobacter, Klebsiella pneumoniae and 
Pseudomonas aeruginosa (more commonly reported in catheterized patients). Gram-positive organisms are 
rarely the causative agents. Urosepsis is typically monomicrobial, however polymicrobial bacteriuria has been 
frequently observed in elderly patients and patients with chronic urological instruments. 


MA is most likely presenting with urosepsis as observed through the definitive source of infection (urinary 
tract), clinical presentation and kidney-related dysfunction, However, blood and urine cultures, as well as CT 
scans, are mandatory to validate the diagnosis. 


Since urosepsis is a severe, systemic infection that is associated with a high risk of mortality, broad-spectrum 
antimicrobial therapy (effective against both Gram-positive and Gram-negative organisms) should be 
initiated promptly. Antibiotics should be administered intravenously with dose or dosing interval adjustments 
as required for renal or hepatic impairment. The choice of empiric antimicrobial therapy should take into 
consideration the most likely causative organisms, patient's allergy profile, local resistance patterns and 
recent antibiotic use. In community-acquired urosepsis, a third-generation cephalosporin (i.e. ceftriaxone, 
cefotaxime), piperacillin-tazobactam or a fluoroquinolone with a higher likelihood of achieving urinary 
concentrations (ie. ciprofloxacin, levofloxacin) has been found to be effective. For hospital-acquired 
urosepsis, especially following urological procedures, a third-generation cephalosporin, piperacillin- 
tazobactam + aminoglycoside, or a carbapenem may be initiated. The choice of antibiotic should be 
reassessed (potential for treatment de-escalation) once antimicrobial susceptibility results become available, 
within 2-3 days. Treatment failure is defined as the absence of clinical improvement by 48-72 hours. 


Urosepsis is a fatal complication of UTIs that is characterized by increased mortality. Early recognition of 
symptoms and administration of goal-directed therapy (i.e. hemodynamic support, antimicrobial therapy) is 
crucial to improve clinical outcomes and prevent further morbidity 


RATIONALE: 
Correct Answer: 


e Ertapenem 1g q24h - Due to their broad spectrum of activity, carbapenems have been found to be 
effective in treating a variety of infections due to sepsis, including urosepsis. 


Incorrect Answers: 


Question #: 10 
1D: 55149 
Corect 
Y Fag question 


na 


* Ciprofloxacin 400mg IV q12h - MA was prescribed levofloxacin within the last 3 months, thus it is 
preferred to pick an antibiotic with a different mechanism of action to reduce the risk of treatment 
failure due to resistance. 


Cefazolin 1g IV q12h - According to local susceptibility studies, 1° generation cephalosporins (e.g. 
cefazolin) have not been found to be effective in treating urosepsis compared to 3° generation agents. 


Piperacillin-tazobactam 3.375g q6h + gentamicin 2mg/kg q12h - Since the patient is elderly and 
experiencing an acute decline in kidney function, gentamicin should not be prescribed to avoid the 
risk of nephrotoxicity. 


TAKEAWAY/KEY POINTS: 


Empiric antibiotic therapy should be administered promptly (within 1 hour) if high clinical suspicion exists for 
sepsis. This has been shown to reduce the risk of morbidity and improve clinical outcomes. The selection of 
empiric antibiotic therapy should consider recent antibiotic exposure within the last 3-6 months in order to 
reduce the risk of bacterial resistance and monitor for the development of C. difficile infection. Furthermore, 
updated antibiograms, as well as the patient's allergy profile and renal function, should be analyzed. 


REFERENCE: 


[1] Kalra OP, Raizada A. Approach to a patient with urosepsis. J Glob Infect Dis. 2009;1(1):57. 
doi:10.4103/0974-777X.52984. 

[2] Wagenlehner FM, Lichtenstern C, Rolfes C, et al. Diagnosis and management for urosepsis. Int J Urol. 
2013;20:963-970. doi:10.1111/iju.12200. 
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The correct answer is: Ertapenem 1g q24h 


Which of the following is NOT a common sign or symptom of sepsis? 


Select one: 
Pale or clammy skin * 


Tachypnea ® 


Persistent ~w 


hypotension. Rose Wang (ID:113212) this answer is correct. This is not a common sign of sepsis, 


rather it is more indicative of progression to septic shock. 


Tachycardia % 


{Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Sepsis & Septic Shock 


LEARNING OBJECTIVE: 


To recognize the difference between sepsis and septic shock and prevent the progression of sepsis to reduce 
the risk of morbidity and mortality. 


BACKGROUND: 


Sepsis is highly fatal. It is predicted that 1 in 18 deaths in Canada is due to sepsis, making it the 12th leading 
cause of death. During the period of 2009-2011, sepsis was involved in >50% of the deaths from infectious 
diseases. In addition, sepsis places a large economic burden on the healthcare system with a cost totalling up 
to $325 million annually. 


Sepsis was previously defined as the presence of an infection from a known or suspected bacterial source, 
along with the development of >2 of the following systemic manifestations: 


© Heart rate >90 bpm 
© Temperature >38°C or <36°C 
* Respiratory rate >20 breaths/min 


© White blood cell count >12,000/uL or <4000 uL or >10% bands 


In 2016, an international task force (a group of experts) redefined sepsis as “a life-threatening organ 
dysfunction caused by a dysregulated host response to infection.” This definition excludes the presence of 
the systemic inflammatory response syndrome (SIRS). The task force believed that the inclusion of two SIRS 
criteria did not allow for appropriate discrimination between sepsis and a normal physiological response to 
infection. Furthermore, the definition of severe sepsis was removed because it had an ambiguous description 
that contributed to a lack of standardization in treatment. 


When the immune system fights infection, the infected site turns red, swells and becomes warm to the touch. 
h, inflammation is the normal physiological response, which usually resolves with time after treatment 
ated and the end result is tissue repair and healing. However, sepsis is the body's abnormal response 
that occurs with prolonged inflammation and increased production of inflammatory mediators, and without 
timely treatment, tissue damage and organ failure can occur. The inflammatory response becomes 
widespread and cellular injury is the result, which may involve tissue ischemia, a change in the rate of 
apoptosis, endothelial injury and microvascular thrombosis. 


Symntams and sians of sensis are nan-snecific and can he mistaken for other disorders lea. nulmanary 


embolism), especially in post-operative patients. Sepsis affects multiple organs in the body due to the ° 
exaggerated inflammatory response, leading to obstructed blood flow and reduced blood supply to our vital 
organs (i.e. kidneys, lungs, heart and brain). Common signs and symptoms of sepsis include: 


© Shivering, fever or chills 
© Pale or clammy skin 

e Increased sweating 

© Tachypnea and shortness of breath 
© Tachycardia 

© Pain or discomfort 


Agitation, confusion or disorientation 


Septic shock still exists as part of the sepsis definition as a subcategory. Septic shock was previously defined 
as "sepsis-induced hypotension that persists despite adequate fluid resuscitation." The following criteria had 
to be met secondary to an infection: 


* Hypotension: Systolic blood pressure (SBP) <90 mmHg, mean arterial pressure (MAP) <70 mmHg or 
SBP decrease >40 mmHg OR 


e Elevated lactate (>1 mmol/L) OR 


e Oliguria (urine output <0.5 ml/kg/hr x 2hrs despite fluid resuscitation) 


In the 2016 guidelines, the task force was edited to “sepsis with persistent hypotension requiring 
vasopressors to maintain MAP >65 mmHg and having a serum lactate >2mmol/L despite adequate fluid 
resuscitation. 


RATIONALE: 
Correct Answer: 


* Persistent hypotension - This is not a common sign of sepsis, rather it is more indicative of 
progression to septic shock. 


Incorrect Answers: 


Pale or clammy skin - The exaggerated inflammatory response causes obstructed blood flow, and the 
blood supply to our organs becomes reduced. 


Tachypnea - Blood flow decreases to the lungs, causing worsened respiratory function and leading to 
rapid, shallow breathing. 


Tachycardia - With the decreased blood flow, the heart compensates by increasing the heart rate and 
the amount of blood pumped. 


TAKEAWAY/KEY POINTS: 


Sepsis causes a widespread systemic response and can progress rapidly to septic shock quickly if broad- 
spectrum antibiotic treatment and monitoring are not initiated. Septic shock is recognized by persistent 
hypotension that does not respond to vasopressors and fluid resuscitation. Thus, blood cultures and 
diagnostic imaging should be carried out as soon as possible if high clinical suspicion 
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The correct answer is; Persistent hypotension 
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